ABSTRACT
INTRODUCTION
India is the largest producer of castor and contributes to around 65 per cent of world production dominating the global trade with a share of more than eight per cent. Gujarat ranks first with regards to area (57 %), production (82.9 %), and productivity (2010 kg ha -1 ). The productivity of castor in Andhra Pradesh is very low, because castor is grown on marginal and sub marginal soils under rainfed conditions, coupled with incidence of a host of biotic stresses like pests and diseases such as Heliothis and Botrytis, besides low input use and poor level of crop management by the resource poor farmers. As a consequence, cultivation of castor during kharif, under rainfed conditions has become less remunerative. Enhanced production is possible mainly through appropriate agro techniques such as genotypes sown at optimum time, maintaining optimum plant stand and judicious use of nutrients. Crop geometry is an important factor to achieve higher production by better utilization of moisture and nutrients from the soil by harvesting the maximum possible solar radiation and in turn better photosynthate formation (Thavaprakaash et al., 2005) . There is no systematic information available on plant geometry and nitrogen requirement of hybrid castor (PCH-111) grown under rainfed conditions in Alfisols of Kadapa region. Therefore, the present study was taken up to find out optimum plant population and nitrogen requirement for hybrid castor in alfisols. ) were applied as basal and the remaining half of nitrogen was top dressed in two splits at 30 and 60 DAS. The test variety PCH -111 was sown on 14th July and 10 th July during 2012 and 2013 respectively with the onset of monsoon. All cultural management practices (thinning, interculturing and weeding) were followed whenever needed. Necessary plant protection measures were taken up as and when required. The crop was harvested periodically as per maturity of spike. After complete harvesting, threshing was done and yield was recorded net plot wise and converted on hectare basis. A total of 472 mm rainfall in 38 rainy days during 2012 and 919 mm rain fall in 44 rainy days was received during 2013.
MATERIAL AND METHODS

A
RESULTS AND DISCUSSION
Effect of planting geometry
Taller plants were observed when castor was sown with closer spacing of 90 cm x 30 cm (152 cm and 357 cm in 2012 and 2013) in both the years. However during the second year, it was on par with 90 cm x 45 cm (348 cm). The receipt of heavy rainfall of 919 mm during 2013 resulted in robust growth of castor in the second year. In contrast, Soratto et al. (2012) reported taller plants with wider plant geometry. The probable reason for such positive response due to wider geometry might be sufficient rooting and moisture extraction pattern which helped better absorption of water and nutrients. Planting geometry did not significantly influence the number of branches in 2012-13. But, planting at 90 cm x 60 cm recorded more number of branches (5.11) which was on par with 90 cm x 45 cm (4.35). Closer planted castor (90 cm x 30 cm) recorded lower number of branches in both the years. It might be due to competition for sunlight, water, nutrients, and space. These results are in conformity with Porwal et al. (2005) and Bhunia et al. (2012) in castor. Number of spikes per plant was more with 90 cm x 45 cm (3.42) in 2012-13 whereas more number of spikes per plant was recorded with 90 cm x 60 cm (5.24) in 2013-14 but it was on par with 90 cm x 45 cm (4.93). This might be due to more radiation interception above the canopy and higher availability of nutrients and water below canopy to the individual plant under wider crop canopy during the growth cycle of the crop. The variability of micro climate condition of a crop alters the number of spikes plant -1 and variability in the yield. This is in agreement with the earlier findings of Kittock and Williams (1970) in castor. Reduced number of spikes under closer spacing might be due to higher competition for nutrients, space and air between the plants. Spike length was not significantly influenced by planting geometry in both the years. The number of capsules per spike was not influenced significantly by spacings in 2012-13. But, higher number of capsules per spike (69.07) was recorded by 90 cm x 45 cm which was on par with 90 cm x 60 cm (63.24) in 2013-14. Hundred seed weight was not significantly influenced by planting geometry in both the years. Seed yield was not significantly influenced by planting geometry in both the years. The seed yield was comparatively higher by 45-50 % in 2013-14 due to receipt of high rain fall of 919 mm in 44 rainy days.
Effect of nitrogen
Application of 120 kg N ha -1 recorded taller plants in the first year whereas nitrogen did not significantly influence the plant height in the second year. This improvement in crop growth might be because of the increased availability and uptake of nitrogen at higher N levels. Yadav et al. (2002) also reported similar observations. Number of branches was not significantly influenced by nitrogen in both the years. Number of spikes per plant was more with 120 kg N ha -1 in 2012-13 but it was not influenced significantly by nitrogen in 2013-14. Spike length was more with application of 120 kg N ha -1 (50.3cm) which was on par with 90 kg N (50 cm) during 2012-13 whereas it was insignificant in 2013-14. Higher number of capsules per spike were recorded with 120 kg N ha -1 but was on par with 90 kg N ha -1 in 2013-14.Whereas the capsule number per spike was insignificant in 2012-13. Hundred seed weight was not significantly influenced by nitrogen in both the years. Significantly higher seed yield was recorded with 120 kg N ha -1 in both the years but it was on par with 90 kg N ha -1 . The favourable effect of high doses of nitrogen on yield attributes and their cumulative effect on seed yield were mainly responsible for higher seed yield It was concluded that planting at 90 cm x 45 cm and application of 90 kg N ha -1 was found optimum for hybrid castor in alfisols of kadapa region under rainfed conditions. 
